ABSTRACT: Inclusion of conventional dark-seeded (Brassica napus) and novel yellow-seeded (Brassica juncea) canola meal (CM) can potentially replace soybean (Glycine max) meal (SBM) in pig diets. Our objective was to examine the preference of weaned pigs fed diets containing SBM or B. napus or B. juncea CM and to compare it against previously reported growth performance data (Exp. 1 and 2). In Exp. 1 and 2, growth performance was evaluated using 220 and 240 weaned pigs, respectively, by replacing dietary SBM with up to 20% B. napus (Exp. 1) or 24% B. juncea CM (Exp. In conclusion, the contrast between preference and performance studies feeding CM to pigs indicates that preference studies should be interpreted cautiously until validated by growth performance data.
INTRODUCTION
Inclusion of feedstuffs other than soybean meal (SBM) in swine diets may reduce feed costs. Conventional Brassica napus canola meal (CM) and reduced fi ber Brassica juncea CM can be potential cost-effective sources of protein and energy, replacing SBM in swine diets. However, B. napus and B. juncea CM contain glucosinolates and more dietary fi ber than SBM that may reduce feed palatability and thus feed intake, especially in young pigs.
We have previously reported that replacing SBM with up to 20% B. napus CM in diets formulated to equal NE and standardized ileal digestible (SID) AA did not affect growth performance in weaned pigs (Landero et al., 2011) . However, increasing dietary inclusion of B. juncea CM linearly reduced ADFI, ADG, and G:F (Landero et al., 2012) . Conversely, double-choice feeding trials can determine preference for diets that differ in feedstuffs and thus antinutritional factors. Our objective was to examine the preference of weaned pigs fed diets containing SBM or B. napus or B. juncea CM and to compare preference against previously reported growth performance data.
MATERIALS AND METHODS
The animal procedures were approved by the University of Alberta Animal Care and Use Committee Livestock and followed guidelines established by the Landero et al., 2012) on growth performance of weaned pigs. In Exp. 3, 216 pigs (9.4 ± 1.6 kg initial BW) were randomly allocated to 27 pens of 8 pigs per pen in 3 nursery rooms. In Exp. 4, a total of 144 pigs (8.9 ± 1.1 kg initial BW) were randomly allocated to 36 pens of 4 pigs per pen in 4 nursery rooms. Pens had equal number of barrows and gilts. Pigs were fed mash (Exp. 3) or pelleted (Exp. 4) wheat-based diets containing 20% SBM or B. napus or B. juncea CM to determine their preference response during 3 consecutive 7-d periods, each period divided into a 4-d double-choice diet preference test and 3-d nontest. Diets were formulated to equal NE and SID AA (2.36 Mcal NE/kg and 1.06 SID Lys/kg). The 3 treatments offered were the choice between 2 diets placed in 2 separate feeders of 4 feeding spaces each to cover all possible combinations of the 3 diets: (i) SBM vs. B. napus CM, (ii) SBM vs. B. juncea CM, and (iii) B. napus vs. B. juncea CM. Each pen of pigs was offered the 3 dietary treatments in a 3 × 3 Latin square design. During the nontest periods, pigs were fed in both feeders a starter diet that contained SBM (Exp. 3) or did not contain any of the protein sources being tested (Exp. 4). Pigs were weighed at days 0, 4, and 7 of each experimental period. Feed added to the feeder was recorded daily. Orts were weighed every day to determine feed disappearance per pen. Position of the 2 feeders within and among pens did not or did switch daily in Exp. 3 and 4, respectively. Pigs had free access to feed and water throughout the entire studies. Brassica napus and B. juncea CM were analyzed for glucosinolates (Daun and McGregor, 1981) .
Feed preference was expressed as percentage of intake of test diet divided by total feed intake (Solà-Oriol et al., 2011) . Preference data were analyzed using the MIXED procedure of SAS (version 9.2; SAS Institute Inc., Cary, NC) using pen as the experimental unit and total feed disappearance as a covariate. Treatment was the fi xed effect and block was the random factor. Least squares means of treatments were compared in a pairwise manner using the PDIFF option of SAS. To test the hypotheses, P < 0.05 was considered signifi cant. A principal component analysis (PCA) was conducted using JMP software of SAS.
RESULTS
Brassica juncea CM contained more glucosinolates (10.8 μmol/g; Landero et al., 2012) than B. napus CM (3.8 μmol/g; Landero et al., 2011). The major glucosinolate in B. napus CM was 2-OH-3-butenyl (progoitrin; 2.0 μmol/g) followed by 3-butenyl (gluconapin; 0.9 μmol/g). In contrast, gluconapin was 86% of total aliphatic glucosinolates (9.4 μmol/g) in B. juncea CM.
In Exp. 1, increasing inclusion of B. napus CM did not affect ADG, ADFI, and G:F for the entire experiment (days 0-28) or individual weeks (Landero et al., 2011) . In Exp. 2, increasing inclusion of B. juncea CM linearly reduced (P < 0.01) ADFI, ADG, and G:F for days 0 to 14 and days 15 to 35 (Landero et al., 2012) . The PCA indicated that ADG, ADFI, and G:F were negatively correlated to 2 chemical characteristics of the B. napus and B. juncea CM diets: crude fat and total glucosinolates content, particularly the gluconapin type glucosinolate (Figure 1) .
In Exp. 3, pigs preferred the SBM over B. napus CM diet (83.9 vs. 16.1%, respectively; P < 0.001). Moreover, pigs preferred the SBM over B. juncea CM diet (89.9 vs. 10.1%, respectively; P < 0.001). Finally, pigs preferred the B. napus over B. juncea CM diet (64.0 vs. 36.0%, respectively; P < 0.001). Results were similar for Exp. 4 in which SBM diet was preferred over B. napus (80.9 vs. 19.1%, respectively; P < 0.001) and B. juncea CM diets (84.2 vs. 15.8%, respectively; P < 0.001). Given the choice between B. napus and B. juncea CM diet, pigs preferred B. napus over B. juncea CM diet (81.4 vs. 18.6%, respectively; P < 0.001) in Exp. 4. showing interrelationships of composition of diets (solid line) and growth performance of weaned pigs (dotted line) in Exp. 1 and 2. In PCA, length, direction, and angle between arrows indicates the correlation between variables or between variables and principle components axes (e.g., α = 0° and r = 1, α = 90° and r = 0, and α = 180° and r = 1). Percentages on x and y axes indicate proportions of variability of data that were described by the corresponding principle component.
DISCUSSION
Dietary antinutritional factors may reduce feed intake and therefore growth performance of pigs. Therefore, the reduced growth performance of weaned pigs fed increasing levels of B. juncea but not B. napus CM might be related to dietary glucosinolates content and profi le (Kyriazakis and Emmans, 1993) . The major glucosinolate in B. napus CM is progoitrin, but gluconapin is the main glucosinolate in B. juncea CM (Bell et al., 1998) . The bitter effect of gluconapin is stronger than that of progoitrin (Fenwick et al., 1983) . The PCA confi rm a strong negative correlation between growth performance and gluconapin, most abundant in B. juncea CM.
Brassica napus and B. juncea CM diets were strongly avoided when a SBM diet was provided as a double choice. Similarly, pigs avoided 20% rapeseed meal compared to SBM in diets fed to weaned pigs (Solà-Oriol et al., 2011) . Although higher fi ber content in CM than in SBM (Bell, 1993 ) might be involved, bitter glucosinolates were the most likely cause for the reduced feed intake and thus feed preference in pigs fed B. napus or B. juncea CM diets. Pigs preferred to eat a rapeseed meal diet that was low instead of high in glucosinolates (Kyriazakis and Emmans, 1993) . Therefore, the preference for B. napus over B. juncea CM might relate to the higher glucosinolate or gluconapin content in B. juncea CM (Fenwick et al., 1983) .
In conclusion, pigs overwhelmingly preferred the SBM diet over either the B. napus or B. juncea CM diets; however, without choice provided, B. napus CM but not B. juncea CM can replace up to 20% SBM in diets for weaned pigs without reducing growth performance. Finally, the contrast between preference and performance studies indicates that preference studies should be interpreted cautiously until validated by growth performance data.
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